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COMMENTARY
Will Increasing Referral to Cardiac
Rehabilitation Improve Participation?
Thomas Boyden, MD;1 Melvyn Rubenfire, MD;1 Barry Franklin, PhD2
Exercise-based cardiac rehabilitation (CR)programs have been a part of the secondary
prevention landscape for more than 50 years.
Multiple controlled trials and meta-analyses have
confirmed its proven benefits with regard to
mortality and, to a lesser extent, morbidity.1–5
Due to the strong evidence supporting its role in
secondary prevention, CR is recognized as a class
I recommendation.6 Despite the clear benefit of
this treatment strategy, CR continues to be vastly
underutilized. Most published reports document
referral rates of approximately 20%. Impressive
referral rates from the American Heart Associa-
tion’s (AHA’s) ‘‘Get with the Guidelines’’
(GWTG) initiative show that slightly more than
half of eligible patients are referred to CR. Yet,
this improved referral rate still trails other sec-
ondary prevention interventions such as cardio-
protective prescriptions at hospital discharge.7–12
Although referral rates remain a relevant issue,
equally concerning are participation rates of patients
referred. Many published analyses of participation
show a drop-off from referral to enrollment by
more than 50%.9,13,14 An extensive Medicare analy-
sis showed that approximately 19% of eligible
patients actually participate in CR programs.15
Previous studies that examined the barriers to CR
utilization have predominately focused on patient,
physician, and health system characteristics that pre-
dict referral, including age, sex, race, comorbidities,
qualifying diagnosis, specialty of physician, and type
of insurance.14,16–26 These reports identify areas
where referral could be improved; however, they
do not provide solutions to the utilization problem.
DETERMINANTS AND RATES OF
REFERRAL
During the past decade, the patient-based character-
istics of referral to CR have remained largely
unchanged.27 Several studies have identified the
characteristics of patients, providers, and health care
systems that affect referral to CR. Patient character-
istics influencing referral rates include age, sex, race,
educational level, and marital status. At-risk groups
receiving suboptimal guideline-based care include
the elderly, women, minorities, and persons with
limited or no family or social support.11,12,22,28–31
Provider and health system level characteristics
affecting referral of eligible patients to CR include
specialty, qualifying diagnosis, accessibility of CR
facility, automatic referral system, and insurance
status.15,28,32 Specialists and subspecialists appear
more likely to refer patients to CR than primary
care physicians or general practitioners, and all phy-
sician groups are more likely to refer patients with
acute coronary syndrome, percutaneous coronary
intervention (PCI), and coronary artery bypass graft-
ing (CABG) than stable angina. Further, physicians
are more likely to refer patients when a CR facility
is affiliated with the discharging hospital.11
Of the patients referred to CR, referral rates vary
widely. In a systematic review of the literature
examining this issue, only two of 10 studies
reported a referral rate >50%, with the remainder
ranging from 9% to 41%.12 A 56% referral rate
was reported for eligible patients in the AHA’s
GWTG analysis. This was described as a ‘‘best-case
scenario,’’ as those hospitals participating in the
GWTG initiative had excellent adherence rates to
other guideline-based recommendations, such as pre-
scribed medications at hospital discharge. Despite the
overall improvement seen in the GWTG initiative,
there was a wide range of referral, with nearly 35%
of participating hospitals referring <1 of 5 eligible
patients and approximately 20% of hospitals refer-
ring >4 of five eligible patients.11 These data
demonstrate considerable intrafacility variation in
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referral patterns among hospitals most attuned to
the guideline-based recommendation for CR.
ENROLLMENT MATTERS
Most efforts to improve participation in CR have
examined ways to increase referral since patients
cannot enroll in CR if they are not referred. How-
ever, improving referral is only part of the solution.
Several studies have examined enrollment rates and
nearly all demonstrate lack of follow-through from
referral to enrollment.8,18,19,30,33 In an analysis of
the managed care setting, Roblin and colleagues14
reported that >50% of patients referred to CR did
not enroll.
A comprehensive analysis of participation in CR
was conducted in 267,427 Medicare recipients by
Suaya and colleagues.15 Although there was no
assessment of conversion of referral to participation,
several themes emerged regarding participation that
were similar to those identified for referral. Among
these were age, sex, race, Medicaid and Medicare
vs Medicare alone, and indication. In this analysis,
CABG patients were 43% more likely to participate
in CR compared with patients who underwent PCI.
Furthermore, elective CABG patients were more
than twice as likely to participate in CR compared
with patients who had an acute myocardial infarc-
tion (MI). In a 2008 analysis of a single GWTG
institution, Mazzini and colleagues13 reported a
55% referral rate for 714 eligible patients with an
acute MI but only a 19% enrollment rate—a drop-
off of more than 65%. Although this represented a
significant improvement in referral, it highlights
how increasing referral does not invariably translate
into enrollment and participation.
Despite the poor referral and enrollment rates
reported in multiple studies, there are reports that
participation is increasing. The 2005 Behavioral
Risk Factor Surveillance System (BRFSS) reported a
34.7% participation rate in outpatient CR among
survivors of acute MI in 21 states and the District
of Columbia. Participation in CR for patients youn-
ger than 50 was less than for older participants,
25.3% vs 35.5% to 37.0% (adjusted odds ratio
[OR], 1.6; 95% confidence interval [CI], 1.2–2.2).
This is in contrast to some studies identifying older
age as a barrier to referral.15,32 Furthermore, the
BRFSS demonstrated that increased levels of educa-
tion correlated with increased participation in CR.
Compared with patients with less than a high
school education, patients with some college educa-
tion had an adjusted OR of 1.8 and those with a
college education or higher had an adjusted OR of
2.1. Participation was nearly 2 times more likely for
men than women (adjusted OR, 1.8; 95% CI,
1.5–2.1).32 This pattern may be attributed, at least
in part, to greater spousal support for men than
women.34–36 In addition, women face sex-specific
barriers that may account for their lower participa-
tion rates. These traditionally include maintaining
the home and caring for children, an older spouse,
and ⁄or family member. Women are also more likely
to live alone and are less likely to own and drive a
vehicle.37 When women do participate, their base-
line physiologic and psychological profiles differ
from men. For instance, women who enter CR are
generally older and have a higher prevalence of
traditional coronary risk factors, comorbidities, and
more advanced cardiovascular disease than men.
Women also tend to have more anxiety and depres-
sion, lower self-efficacy, increased symptoms, and
lower exercise tolerance.37–41
IMPROVING UTILIZATION
Numerous studies have examined how to improve
utilization of CR. Most investigations compared
automatic referral vs usual referral since the former
should improve utilization. Automatic referral
involves a computer-generated referral via an elec-
tronic medical system based on an approved indica-
tion. Usual referral describes historical referral at the
discretion of the physician. Universally, autoreferral
appears to vastly improve referral rates.18,23,25,33,42
A Canadian, retrospective, cross-sectional analysis
demonstrated a 93% referral rate using automatic
electronic referral for patients referred to the CR
center closest to their home.43
Usual referral at the discretion of physicians may
play a major role in the underutilization of CR as it
relies on a subjective assessment of a patient’s ability
to participate and the physician’s often limited
knowledge of CR program benefits. Furthermore,
not all approved indications and conditions are
referred at the same rate. The qualifying diagnoses
most likely to lead to referral are in descending
order: acute ST-segment elevation MI, CABG, and
PCI.44 Although these patient subsets encompass a
large proportion of eligible patients, it indicates a
potential physician bias, as patients with stable
angina lag in referral rates compared with those
undergoing revascularization procedures and infers
that patients who have not been revascularized
would be less likely to benefit. The latter may be
related to the provincial misconception that CR is
simply exercise with electrocardiographic monitor-
ing. An automatic electronic referral system may
negate this disparity among patients with approved
diagnoses.
The AHA’s GWTG initiative and several other
small cohort studies demonstrate that concerted
efforts to increase CR referral rates can be success-
ful, particularly when automatic referral is imple-
mented. However, even the highest referral rates
may not translate to increased enrollment unless
equally concerted efforts are made to maximize
enrollment and participation.13 There is evidence
that enrollment and participation in CR programs
depends not only on referral but also on reinforce-
ment through patient-targeted information designed
to encourage and motivate patients as well as allied
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health liaisons who provide personal encouragement
with research-based counseling techniques (eg,
Prochaska’s readiness to change and motivational
interviewing). Compared with automatic referral
alone, combining discussions with allied health pro-
fessionals with automatic referral results in the high-
est enrollment rates.23,45 In one study examining
364 patients discharged after acute MI or CABG,
the implementation of an automatic referral system
combined with an established, nurse-based recruit-
ing strategy improved CR participation from 47%
to 53% (P<.01).45
Beswick and colleagues9 conducted an extensive
review of the literature to better understand what
has been done to improve enrollment, adherence,
and compliance with CR. In two of the three
randomized trials examining participation, patients
received liaison reinforcement in the form of at-
home visits and telephone calls after hospital
discharge or reinforcement and encouragement
before discharge. In both trials, a statistically signifi-
cant difference was observed in the intervention
group. The other randomized trial used letters
based on the theory of planned behavior to rein-
force and encourage attendance at outpatient CR.
This trial also demonstrated a statistically significant
difference in attendance between intervention and
control groups.42,46 In two of three nonrandomized
trials included in the same review, a statistically sig-
nificant difference in attendance at CR was
observed. Of these two trials, one used lay volun-
teers to perform weekly home visits to encourage
participation. The other provided a pamphlet prior
to discharge to encourage and motivate patients to
attend CR following an MI. The third study, which
yielded statistically insignificant results, used a
prompt for outpatient CR in the critical discharge
pathway.22
Combining efforts that drive referral with those
designed to provide motivational support to partici-
pate may have the greatest impact. These efforts
can be further augmented if the counseling and edu-
cational information includes both patients and
spouses. By including spouses, significant others, or
caregivers, it provides the opportunity to create and
maintain positive attitudes that support participa-
tion and adherence.47
IMPLICATIONS FOR THE CLINICIAN
As advanced diagnostic and therapeutic techniques
have led to improved survival, it is imperative that
patients actively participate in the treatment of
their disease to enhance their long-term survival
and quality of life. Secondary prevention programs
help reduce hospitalizations, recurrent MI, and car-
diovascular mortality. As part of an overall second-
ary prevention program, CR provides the means to
help put patients’ disease and its management into
perspective—a key determinant of compliance to
guideline-based recommendations.21,32,48 CR reduces
recurrent cardiac events and need for coronary
revascularization and and improves quality of life.
In Medicare patients, CR is associated with a
decrease in overall mortality.15 This is accom-
plished through integrating a physician-guided medi-
cation regimen, dietary and psychosocial counseling,
and prescribed physical activity, which facilitates
cardiovascular risk reduction. Furthermore, the exer-
cise and lifestyle components of CR complement
prescribed medications in reducing mortality and
morbidity.21,48
With nearly 900,000 people experiencing an acute
MI annually in the United States, it is critical that
those who survive understand the benefits of risk
factor modification and the associated research-based
treatment interventions.49 Lifestyle modification
and pharmacotherapies appear to provide indepen-
dent and additive benefits.48 Comprehensive efforts
at secondary prevention relate to blood pressure
control, dyslipidemia, smoking cessation, cardio-
respiratory fitness ⁄physical activity, and diabetes
management. CR provides the necessary tools to
reinforce and augment these efforts by focusing
patients on risk reduction, healthy lifestyles, psycho-
logical well-being, and serial surveillance, which
collectively reduce secondary events, morbidity, and
mortality and improve clinical outcomes and quality
of life.44,50
Referral of patients following hospitalization for
an acute cardiac event, coronary revascularization
procedure, or stable angina should be automatic and
approach 100%. Without a concerted effort to maxi-
mize referral and enrollment, participation in CR
programs will continue at their current levels, trailing
other secondary prevention guideline therapies.
Because CR can reduce health care expenditures for
recurrent events, unnecessary hospitalizations, home
care, and the need for coronary revascularization,
increasing referrals and enrollment should be consid-
ered a first-line strategy in reducing health care costs
nationally.21
Referral that leads to enrollment has to be
addressed. Multiple studies demonstrate that CR
referral rates and enrollment vary widely among
physician practices and medical centers.8,14,26 Bridg-
ing the gap between referral and enrollment can
have an immediate impact on CR utilization rates,
and this appears to be most effectively done when
automatic referral is complemented with patient
education and serial counseling efforts. Gravely-
Witte and colleagues23 demonstrated that an auto-
matic referral system combined with discussions
with allied health professionals regarding the bene-
fits of CR provided the most favorable impact
regarding enrollment and participation. It is time to
put this finding into practice.
CONCLUSIONS
Although much work has been done to improve
referral rates to CR, current enrollment and
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participation rates may be stagnant. Efforts focusing
on referral and enrollment should be implemented
to drive utilization. Future randomized clinical trials
may serve to clarify the most effective strategies for
maximizing referral and participation in CR. The
challenge for physicians and allied health profes-
sionals is to enroll increasing numbers of patients at
an earlier stage of their disease. This can be accom-
plished through home-based or group CR programs
that are designed to circumvent or attenuate barri-
ers to participation and adherence, so that many
more individuals may realize the benefits that
secondary prevention can provide.
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